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(54) FUNCTIONAL ELEMENT AND ACTUATOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a functional element which 
has the large interface area and has high durability of an interface 
by forming a three-dimensional co- continuous micro phase 
separating structure of a semiconductive or conductive organic high 
polymer chain and an ion conductive organic high polymer chain, and 
using a high polymer mold chemically bonded on the interface. 
SOLUTION: A material by bonding a light electric charge generating 
or carrier transporting molecular structure in a pendant shape in a 
principal chain or as a side chain of an electrically inactive high 
polymer chain, can be cited as a semiconductive or conductive 
organic high polymer. A conjugative high polymer may also be used. 
A high polymer electrolyte type ion conductor can be cited as an 
ion conductive high polymer. A phase separating film 103 is formed 
by applying a dibrock copolymer of polyaniline (basic emeraldin)- 
polyethylene oxide on a transparent electrode 102 formed on a 
glass substrate 101. A carbon electrode 105 is arranged on this 
through an electrolyte phase 104. An electrochromic element 
manufacture in this way has a high response speed. 
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Sii4fc#**/&tL/THIEJI»r* (Shi) . 
[ 0 0 5 7 ] B9K5Vr7**:*x-#», 7*^*x 
— ^SB2 «rtBPKSI5** 1 a. lb, 1 cO^FftCCfS^T 

[0 0 5 8 } &§m<DT ? * * $ ^fR? & 20 

[0 0 5 91 Wtfmt©»»2* ^I»tt%WrS*H8W 

IB) . # , Ji-W (fciiLtf#Uar'*i/>^U» > 
^'jxXfJl/ (fc<h*.tf#yx?U>:7* V- h) , t' 
x;uW8l (teijLtf*y*fttr-^) , x#*v«Ht, 

7x-/-j«, vv%mm (fci^apTFE) , ^ 30 

#11:7 * JW**8WU ««CCJiJE»Ltefc©*ffl^T4> 
[0 0 6 0] IBtRWWOJBtttt,- §4-09 Cl^ OfcJ: 
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[0061] ««w*H4, «a;**c#r5Hiitt*i«»'r 

tt««rc*4Ci*«»*L^ fc«U fciAHBIO 
CDS^0^ fcift T ct 5 (c , 3E^ cc H D r ^ a i» Kuett 

[0 06 2 ] t/c, T^^.^X-^gB^ffeCDjgJttSIJtt^ 
fflrc^-^*x>tf<* (ft/jNSSW) «BJiSl/T«tfl 

WC< < &S?ca&W£Ul>. 7***x-*S5£SjK?B[ 
&cS'JST^^H'^ODT^^ L ^x-^-cB, JOU-^x 

[0 06 3 ] HI 1 frt7nT<fc 5 fc, IBtWPtt 1 a 

ccy^B*»W, BlffirS2o©u^6, 6 ©Beer* 

2 1 WttSPW la, lbi cDSS&tSfii?:^«T<) C 

«b3&«T*5. mi iicTFTZStefStRSMMztctztiyt 

-6 0 8 4 3CCWR3nrir»*««*JB^«cJ:0^ Bff 

3e©«8s*ffl^ri««awt*3ejs»aK:j: rj&ar & 

[0 06 4 ] T^^a x-*8BOWP4iUr tt, JFJtfSB 
[0 06 5] »ttEtt»m*»lr^Ti'*'»x-*»-C 

S. WfMR^tt, r^^*x-^»iOr«*BtSfiaE»J 

[0066] w*x*ji/y;i/iuti, mmtE^M 

# y r ^ y frWrt* v y ^ a©«i^»^k * y - 2 - 
r# y^r 5 f - 2 -J ^ji/7 r aA>^;i/*>K* f ^, 

7^yaxFjuy;k T^'J^TS FW, S/cii^* 

d< y 7-88^ 6 Sc S 8B»Ji«ffiS:KH L rffift x* ;u 
iSStt^ y * x y ;K fci*tf#V-N--( V ^ 
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14^«»*«8*f fc 4 * « ti - # > ^ 6 a S MS 
t - * - fc b < itft&m+wi'* * *=P*RB L rlBBix 

[ 0 0 6 7 ] JMftffltiH 1 tUttt, F-^Stlfc^y 

# y rx y >fc i^foM?ft«ttiw* 
&ffl&i$ft?<Dfmmcfr£ i < ii«*tt*m*KBk 

*«jstr 5^tt»^^«R^t**jcc«-f t s ti * t 
'«(C*-Ji/*J£J5W"S. cos** mma*j*tt**i<rt 

[ 0 0 6 8 ] SMSSffi^^^feWaSW^^Kr 

>^ r-fe h~y ^Dft-hJk ^>^juxju^* 

[0 0 6 9] T2**x-£8BiLT#y7^y>£JB 

WB«6iRtL"C— «WCCHC 1 , HBr, 
HCIO, , H 2 SO, . HB F« , ^>-fe'>X^*> 

[0070] *jjw*accwnrgtt*J*«R»nrsi, 7 

Sfc, 7^^*x-**«IStrS-WKBPtttt 
df©*ffl t> W«««4CD«Btt*Wt» C 4##* 0 
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S-ttTfc«fcl>. 

[0 0 7 1 ] «B«*«©ftbO &7lK1Kfr&c* 

#yx*u>, #y^obru>tt4r3W^ir*6*i 

Tsci^r#s. ccoJ:^^7^9 L ^x-^r{i, H 
10 W*WK**7^f L *x--#aJ4«#UrHBS*aSfc 

tats® (#yx^b>t^*-F, Tfi*)-6-7 

nt'^^^f^ii . #y7 5>#***rsit*« 

TZit-S®} (7nVTJ\s=$ls>zfry < K%4) 
20 [ 0 0 7 2 ] -K^tt^OttJBttM* < ©»63E»tt 

x~ *w<d-«6c«^«»&s© y- F*tt£S:KB-r * 

a. /c/a, jrowfliecaiwti^AifcfeccB;. 7^ 
* A x-*^*ffi£fcttrt»K:, &JK 

*« s awtft^yv-ttif*. r***x- 

* W©SH&*tttf *e i> J: 5 teSJg, y ^ ^ * a 4' 
4 fC©«g[W 4 7^^^. x- *SP4 OS»«IJ*a»«tt 

tcL/T, *n**ior^^»x--jifajftiB5!I«:ftifcT*- 

[0 0 7 3 ] r*^*x-*»OJBtttt, «tt (.KBft 

fits cd 7 ^f^x-^an ^ ;i/^*«Bt*;cc*^^c<9© 

[0 0 7 4 ] $^^K7^f^x-^*ffIt^^ 
40 r». /c4^tfWlPJJO®«^»©-4S§P(CSS^J 

< tta»«14e»ffl) %Sl»t!iitt4/ct31lttt07 ^ 

^*x-^aw)— «iw*»#L/, ch*^oiw«wt 
r^^*x-*a^Df6aaiJ«rS»r*^rffi*ffl^5c t 

[0 0 7 5 ] *«W6C«57^*»x- jr« % fciitt 

■T2)C4fcrta o 1312^^, 7^^-^.x- 
50 >fe«ST4ifc««©»lttW 1 a *EHEBjfiBtcRJ# 



(9) 

15 

[0 0 7 6 3 S6*S4L/ , rtt, -en-PhflltftBWtisJ:^ 
tffS. WttCC SffiHl l©SteWK*>«tCf«»JBl 5 

<o®mLMA*)j&T. cotmzmi 3 (a) cd^mh 
fciwai 3 (A) ommmicmto s^ate 

BBSS©* £ ^TWttJB 1 5 OBP»*|^*r 

*. C<Dtt»*Hl 3 (C) ©BffHHfeJ:CXiai 3 
(D) (DWBB^Cmt. «J- KaoSSKttif* 

[ 0 0 7 7 ] &*«*8torr*«:tt, imzdj: *> 

ttBM*® JBtt© S *K * < . SO/Jn S I * 7 ? * * x 
[0 0 7 8 3 ##HB0T£*»x-*«\ 30 

- * aw # y 7 - y > & & # o wbwb* Wffl t & fe o t 

[0 0 7 9] '40 
[0 0 8 0] 1 

SftlOO OOOtfyx^U^tti/F (PEO) Off 

ffirr, 7-y>«wiate'r act *yr- 
y> (ttatti-^^ii/^^ » -PE0-#y7-y> 

te. CCDF ^ D 9 ^«A«Eflm?*«llJ* 1 

8 0 0 0T*^fCo 50 
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[0 0 8 1 ] ^iC7^7x-;W>M 
WT^M^^iftl 0 0 0 0WVxfb>t^ 

.i/F (peo) ©sett, r-y>*»fb»^-rsc 
£tc<£9, #yrxy> (SSf4x^ >) -P 

£f*©Mt^#^«B*j2 2 0 0 0r*o/c„ 

[0 0 8 2 ] tb*8©fc»fc> # y rx y > (Mfix^ 

[0 0 8 3 ] ±13© h y v £ftS^f#£ F JUx>CC 

Ti*3 0MmOitllfc. TEMiIg?Lte<bt 3, C 
©JJIteO B D Dffl©ft^«»WH«JS*JBJ5aL/r l^te. 

©#-#>^©«B&PEor««Lfc&©*B«L/ 

te. B2«:S%rJ:5R:, ffl»««2 o i©-4B»K:fct> 
#ffi&C&&m^2 0 2£S*9#tf\ ffc£©MCPE 
OI2 0 4«*«*Sirc*-#>«S2 0 3«rfl**)tt 
^/c. *B#WBt2 0 1 «r 1 M/L©H B F, 

[0 0 8 4 ] £te, F y^D ^ *^^©ft*>9fci* 

[0 08 5] tbtSCD/c^fC, h y v ^^m^*CDf-t 

[ 0 0 8 6 ] ^ft^h£>T^^x-££ 1 . 5V(DI 

^tl^BWS^^/cT^^^x-^rtJ^O. 
*fc«*f«:a b /Co — # y T x y 

[0 08 7 ] mtm 2 

"CJl^fcOiKICiWa 0 um(D F y^n 9 ^ 
*«*»©ffl»«IB*21»«*Ufc. Sfc. Kl^50u 
mOSJflS^y b'x^r;U=3-;VBi ; &ffl^:L'. Cti^ 1 M 
/L SrtSUfc. S3iC^-rJ:oiC, SSffi 
# y t'xjbTJl/^-^H^^^^^MSl 2 0 5 €'2te 
CDta»giB2 0 1 2tt©ffl»StR2 0 1 (rC^rti 

-etia^«ffi2 o zittflWtT'W^jv^sr*** 

[0 0 8 8 ] Ste. F y^a 9 ^^fi^ftOfttoOtc^ 

[0 0 8 9 ] tfcKOtefttC, F y 

*>D«:#yTr.y>#ittA#*fflia, ±E<fcHi*ccb 

[ 0 0 9 0 ] -eft-?ft<D7^*^x-££ 1 . 5 VCDiS 
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*- a x-*tWtfjO. 2#\ i^n v 
[0 0 9 1 ] 

pu^^> (nmp) a^*»*a^ccjfefliorttjito 10 

TS'W^l^^^AX-^SflsKOfc. CCDT^ 20 

[00 9 3] H3SS0J4 
WTOcfc^CCLTHIl CCnVfxU* FP^aS-; 
SrfPRUft:. I T0*>6ttSa?B«ffil 0 2*«JI5fiE3n 

tcrtvxmm o i±cc % wswini^coiBCF 

^Lt, JBB1 umOffi»««l 0 3*»RSOfc. CO 
tl^ttJi 1 0 3±CC, £ 5 0 urn©^^— I*"— *ftl> 
T#-#>»ffil 0 5*KBl>fc. fS^SffiMl 30 

0 3 i*7-#>tti 1 0 5 i<DWHBC 1 M/LOW* 

jsafc^ai/TWBMB i 04 £ t,tt. 

[00 94]$t h'J^Oy D CCS/ 

[0095] tM8<&ft:«>cc, h u ^ ^5&si^(*<9ft 

[0 0 9 6] Cia^cDxbi? hn^n a ? 

[0 0 9 7] 5WC, SfiSSJl 104i L/TtaB^KSSK© 
tt±l3±raWci/T3il©xU'£ ha 5 ^^St^ft 
[0 0 9 8] cn^CDxb^ hn^D 5 y ^SJHPOJCS 
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[0099] mturib 

13. 3mL(D7 f J^>il. 3 3 id o 1 /m LOMWt 
1 5 0 m L t - 5 "CCCff "6 , C (D?gH8fcj& 

BUKT^^x^Al 5. 3 3 g%«ft?0/c7K^E2 6. 
7mL*"l WB*>WT«rrU, — R»f*Lft:. jtIB*?> 

J5fl u , i MflDttBbkftiRr 4«***ficcfe £ * 

U t S6K|«*"C3lS»aB»l>fc. ?#6*ift:B{fr& 1M© 
U 7>*x7*r«l3ijfci*U 3 6CC*8feOfc. Xffi 

/Co 

[0100] JL4*tcNMP*Aiv £St4x>? ^;br w 

Sj^icigfrbft:. co«a*7k¥«c«i^x^-Y K#^7 
;ME±CC*— ftJ*SCC»5U 5 0'C"Cl£*SOTJSi*#3 
3 5 nm<DmWk*'mc 0 CCD^H^r 1 3 0 'CWOllft 
# 6 — ttffif* L Ttt 3 «CC 5 1 * f*« 0 ft:. » 6 ii/cx y 
^jl>fw >*IB*fi3 6 c m, 4I3min©S#tt^O 
HJl,72**i-*»2 ±UTJt!t>fc. — j*. 
5^-fn>/NV :/fr6ft-*fB«8lMtf 1 a. lb, lc, 

[0101] C*i&*ffiO>T6TF©.fc ^JCUtT^^ 
x-*£fBKl,ft:. 13 1 4 (A) CC5*T<fc5CC. rtfflJcO 
lStt^O±S»fflWacc*«4«»JB 1 1 J ^ 
©4 fflBf tC@fl&tt<DT **-*x-2SS2 
Uft:. cnfcJ1-fflJOlBttaR*fCC#A0. WWOWHBtt 
<DT«S8BF*3!£tC««14®«jB 1 1*1*U *<D4fflJ?r 

h&©fi*&»'3iIl>-C 014 (B) (C) CC 

J:5ft7* ^*x-*s£^88L/te. 
[0 102] ^5C, SI 4 (D) CCSTcfcSCC, f^^tl 

fcr '*? * a x- * i o ©i»atts#ii(c y Ffltefttf 

U . 1MOHBF, TkWFiR* h ft ^>m^S"S?S 3 1 CC 7 
^aX-^ISTSJ: ^cvfjfbfco ^/c, com 
WKjgffi 3 1 CC P t is* h U oStffi 2 1 *a« Ofc. -r U 
T, 7^^^x-^^24od:0 i >rt®2 1 * y - F««r^ 
L/rifi7fiaiBCca«6L.ft:. 

[0 103] C07^^aX-*©7^^aX-*8RCC 

2mm, f*KB^tt8. 7%-C^o/c B ib«©/c*cc. A 
5 6 cm. S3 mmO)gWi>7;l/f 

BJHOftft-C S * ft: 
iC5 ( ^ttStiS^cn . 7mm, f*jffi^«2. 8% 
r*^fc B coJ:5cc*»w©7^^ax-^-c«, 7 
^^ a x-5fSB#(*i£fcttLT. fW«*J:C««»i 
4>CC^3{gCCif^L//c 0 

[0104] S/c. HI 407^fax-*?:fg5 c 
monwiccjetobt: Ltt61i:fcttl»r±IBiHI-*# 
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[0105] m l 4©r^^ai-^?:iis i o 

£±B4H]^fmWS*tfc4C*u f«BWS8. 5 

[0106] trfc, W»«»»CC7 * 3ft»JfffitSt£*l 
(3MttSt Fluorad. FC-430)£0. 1 

*j J: vm&t® tT j ?3-*z--zut com »»ts*(s« 

tF luorad FC-95, Fluorad F 
C-98, Fluorad FC-1 34, Fluor 
ad FC-170C (^fht 3 MttM) *Etr>fc» 
£fcfc±E4B*0tt*#f#6*ifc. 
[0 1 0 71 *fc, m^W«m^^n^txHC 1 , HB 
■r, HC10 4 s H z SO, , ^>*fe*>*;l>3fc>&(D* 20 

[ 0 1 0 8 3 5Q6W6 

Set^BT^Lfcxy^fw >Sr^*S$6 cm, 
HI. bmmOmWfct<c® , 0\tilstck<DZT??*2-~ 
£gR4L/Cffl^ igjIWffitS 1 5 

(A). (B) , (C) 5CST7^fai-^^L 

IHttfilW OT»rtB 4 % SBST 57.***x-*»2 

rtB4*ais*&7£^*x--*'«3 4£JU#i*kpSo 
[o 1 0 9 3 HMJ5 (ii 4 ( d ) ) tmmtc* #6 

[01 10] C<D7#?-^x--££:7 ^.^x--#g|52 
ttfciCS. fM»S***"C5. 3 mm, fl«Wtt8. 40 

*x-*£7***x-*fiB23W{*SU T^^^x- 

JbE 4 ififc ft o fcK W T ±8S 4 I5)««c fWlfc «fc 
$^#6tifcc fr*>\ SUfeWl5 07^^*x-^r«, 
7^^*x-d?^#fiT*J:^^f > PttS-&^i*©ft 
ffijgte, 7^5 L ax-*»3WiW»r*J:5«cfiaft3ttte 



#HPF 11-93827 
20 

[01 1 1 J Bl 5CD7£**x-££:3MS5 c 

m<D Fim± icfet) LT L tt 6 « fcflSRrJblS 4 151— 

[01123 JXfC." Ell 5 07***x-£*J5S 1 0 

ffiU/a COr.^^aX-^tiEiB^feffrfWIlS 

■SfciCi, f#ISi^«7. 9%itto/c. 
[0 1 1 3 3 aj»K««K7vJR5Rffffir£ttSRI 
(3Mtt«. Fluorad FC~430)£0. 5 

Bb&s 1 . 6 Ufa. fc , MttRfrfEfc J: CXiR» 

[01143 SOWH 7 
HtBW5Tf / PSiLfcx>^;i/f s ^ >aHR%SS 6 cm© 
1HtttC«^fcfe(D*7^f-*x-ir8I52 4 LTffllV SI 
M«5 4m*tt*SrCHl 6 (A) , (BK (C)«: 
^tT^f aX-^?rf«Uc B SOE0I5 (01 4 

(D) ) 4Biacc. f# 6ftfc7***x-£*i&3£§*!± 

[0 1 1 5 3 CCD7^^*X-^47^^^X-^gP^ 
iRtir&i^CCfWSWciCS. 9. 1%4 

SO, 7^?*x-*a*#4tt;ta!br*j3«6ci»^:L 

[0116] S/c, 01 BOTi'fai-^^IS c 

[01173 ^5C. H 1 6©7^^^.x-^Jfcj5S 1 O 

i*?t4C3, f«tP?«:8. lX4tt^fc. 
[0 118] 3 1 OfflCDjStRSBtSrffli/^ Ch6 

4±E 4 mtttt WRO 7 * * * x - * S-CS»§ O /c 7 * 
*»x-*. (MT^^aX-*01»= 9ffl) 

WLWcmmo. s*E4a«L/"ca«««tc««L/, 7^ 

^aX-*^JB0I^Si^«cfaBiS^«:4C5, f^ft 
Sfc ct LN*f*fil^ 4fe&C7^*x--2 «tt 4 Jfc« O T 
^9f§0C^U/c o S/c, COT^f^x-^^il? 1 
0 MmQ9 ^TS^, *Ort»6c«IHWf«* 

3t«or±ia4(B)-^ff'Cf / F«i§^4c6, f^Siffife 

J: O'fTO^ 4fc«C7^^*x-* gpm* 4 hb$5 L Ttt 8 

[01193 8 
USS^i 7 -cm * ^cR13«0 7 ^ f" » x - ^ »©ftt> 0 
CC, [HI 7 (A) - (D) CC^1"ff^07^^^.x-^ 

[012O]117 (A) ©7^^*x-^SWi, x^ 



(12) 
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[01211017 (B) CDT^*x-£gBtt, 

y a ODfgitf CCffi *± W ft: fc ©T * S . 
[0 1 2 2] Ell 7 (C) <OT 9**x--*W&, 
7JVr-/>II^?6 cm, *S0. 2mm«Diii . 

[0 1 2 3] HI 7 (D) <DT9**x--*t&te> x> 10 

[01241 nnms 01 4 (d) ) &hwc. #6 
n/c^n-enor ^^x-^sriijis -a- tctmvnm 

*SJ:5CCfi»St£:te<hC*K 7***x-*S«ift<t 

[0 125] ttc. m 1 7 (A) CD7***x-*8B4 20 
ffll^cT^^^X-^-r«, WffiSJ9. 3%itt0* 
ft{fl7<fc«3fc£T»*Sn/c. L^fc, *WJ7tJte 
UT{«fiIS#2< ttofe. Cfttt«tK07***x- 

w**«»snT * 9- x - ^ SB i isr teautt^sttsia 
fcctKiiststans. E!i7 <b) -(D) <or* 

J:DH«0««#We)hyt. fc±*.tfri7 (0 07 

[01261S/C. ^rhOT^faX-irtt, *I 
5 c m©RJS±«:?9fe Itl^^MltOM 

[0127] ftftffl 9 

[0128] SWJ 5 t?^L/c^ 7^ 

*-#>yr> a fc$tiuWl 5 0 w crtt*u is 
o •crun^ u a 3» 6 — *HSf* u r » 3 «cc 5 1 *#« u 

^CT^^^x-^^f^iL/T^tt^^iC^, ia« 
of«M*#*ofc»r*IB«r«I* l 0%if&l>l>fc B 
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a >f juts ecfflA,«f t> ©*«a Ufc«i-&K: tra 
[0129]^ mmmsT&mbtc7t<vT~*ji«D 

*«*JBl*T*S2 0 um®7* JUAtf'NttU E3 1 8 
K3V«\fc3K:J»3 1 5 nmO^Sr^^T-^^if ^K© 

;i^£i 3 0'crJp<ftU&#6-r #5if*U, #33{£cc3l 
£{*«U?Go Cft£7??-aX-£gB2 £ LTWWI1 

^L//co 2cc^^r^ , ;T- , ;>^ 

tctc&, y rx y >y a ;UAflD{*»*ft&Cf * C 
[0130] i rffROfc* y 7x y >«H£fi5 

tt6C«^TjaS[Sl,fc. 019 (A) *m (B) CCmf 

JKSJRl 3*»J^*/ctti?^1f^icj|gJ5SOfc. 5^ 
IfMKRRl 3±fC^^br»(*^*^-> 1 
2^Mt,t7^faX-^32 cn6CDT^ 

tMst/cic^i!ifwaiii/c B @{*mfl?sni 3 

*$J:^3feoa»S^*->l 2tJbaLfccfc5tt«HKR* 
fcia:y^lfy«K:»fi£L?fcfc». #y 7x y 
<D\*m * SJ5 tfS C i # tert* fc. 

[0.1311 xMrni i o 

HJS^S-e^U/cxy^^'f ^ 3 mm, fi 

SI cmOSiWctBOHlL, r^^x- £SB2 4 L 

flSBWla. lb, 1 cCDffl*rdItCiS^'riBaL/-C7^ 

[01321 COT^^^x-^^r f^ffij S ^ /c i C 5 , 
>HllO««»tt 1 c ttrtflH0ta«BW*CCSrt L/"C 1 2 . 5 

[0133] 7 ?3R3R»lEfgtafe?PJ ( 3Mtt 

Fluorad FC-4 3 0) ?rO. 1 0 

[0134] XtkM 1 1 

fa— ;i/4b^l^Ff : ^;U^>if>^Jt'^>l^^ h y^ 
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*>g?:J- F )) *3 A©«MWS»*-CfWStifci C 5 . 
T ^ * x - £ SWf* i l\M L r fa 3 ffiKD{«MlMS**f£ e> 

[0135] «MKjMC(C7-?9R3RITBSfiA<l OMtt 
S. Fluorad FC-430) ^0. \%m\\V 

[oi36] mmm 1 2 

1 0*6i»*l/te. 
[0137] SlSsM 1 3 

2 - t Fa^J/ifJW £ £"J U- F9 x9=- 
U^yawuyy *£»>./ U- F2fig§IL 2. 4. 6 
- F u^f;K> i /'f;iy7i-A!i'^7 j 

F0. 5M8B4J:<S^U IftmL/TH^g^b/c 

1 5 c nKDKfgSrPrCT 8 OW/c m©iSIE*SB^ 
>7><=> 3*3 OWBtt^fcJtttfO-CWfbStfSe £ 

tcj:o. aTictt^y^-rasaanjfty (2-tFo+ 
(2 - 1 Ko+i/x^jw u- h) 4fgft^fCfiS?fj 

LrfSTKgCWi LT^l\ 5S5fe0>J5£|S]&K:LT7:7 9 : - 

ax-^^^Kbfc. c©rf ^ix-ji*f^iii3-i*fc 

[0138] SUfeW 1 4 

SI 2Ct^bfcgSg£fflU/cESE^?£K«fc9. HI 3 
ic^fJ;^tcurri'9 : -*x-$^^SjL/c„ t^^^. 

SSlSUc. 
[0139] 

7£**x-#gl$: iggttxy 7;br-f >ON->f^ 
fn >; f 

$&jf : !j< b*-;l/b - o y F 
««jf : xsj«*i/*S*W 

IE 1 2<DS^5 1 £LTfe-ftl=*x;M8«0R1Br4^ci 

wtsHtfc. 4 o-c<DS*ra«:aitu iMwectB 

[0 14 0] {IWcTi'f 3 i-*^Iffitti (3 
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MftSi. iS n n a « Fluorad FC-430) 50. 
l%aP7t/clM©HC 1 0, 7K*iff«c8Kf L/TiKftOfc 

[0141] mmm 1 5 

it. &*J. fflt/^c^ffiffili^W 1 4£P)DT$)«3, & 

^*jfe*ofct«««iai 3iatgfiai«"cfta. 

T <D&U*ftf&? -5 J3S O fc. 

[0 14 2] fS5tt§IStt : ^ UJfift JKDf' F 7 1 F D 
10 7 (a®) 

T^^x-^SIS: iSStix.w-^i'-fw >®N->f* 
tra y k>*uk (big) 

*g!£Jf : 'J K-Jl/fa 'J F>tM£*& ( c tg) 
«*JI : x#=¥^3g«^J ( d«) 

uv vzm^it. mtNMw Fonsismo. 

zmazLit. ttfliRD? Fofl&MifcSdsu saw* 
jBfiS-r sbb*©* d recast l, ^m. 5 1 * ±tf -c*s* 

±tfTf£igU «tt»%3BJKL/fc. &-ft8fBiOf F%a 

s«tca«Lfca. 5i€f±ifr*ss*ib. Hffl'J©®«asM^ 

afS T 5 7 ;? ? * x - $t SE <b % W T •£ 7 ? 5^ a x - 
30 Ztkl&mjit. 

(0 143]-S6K. ±ii(Om{^3mm'0^Uc. ffi 

1SU S«JW%3E*tcWfcS-&te. 4 0 -CCDia7K*gic?5 

mmmH OS&ZF luorad FC- 4 3 0 : 3 M 
Wet) =&0. l%MA/clM<DHC 1 O. 7kiSffiXWM 

40 ( 0 1 44) CO^ffi-Cii. SfcF*3ffliJCD1SttgI5ttt UT 

^ ? * x - a -tibm & <d ictmx. * 5 . 

[ 0 1 4 5 ] frfc. ±f2®«fc ^ tc-^ ^ -j y'a—f -i > y 
l>tdk, 1 3 0*CKSDJ»Ortt«TeiK:#«j3fflKCSffL.T 
Ti'^ii-^fPll, CCD7^^^.X-5r?rfWiS 

[0146] y;tc. iw«aw*0japrsfcsE)©a«[t l 

SO I/TEIS $ * id&f&Mm ( J • Non-Cr 
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ystal. Sol ids, 63 (1984) 2 8 3 - 
283*WHD tfflC*. a«J**», 120°CrJD^LT 

[0147]Sfc, MWS0iT?>/^Oa»J: 

b tclzift WLkl B i W«fc Or T * * * x ~ * * fW I, 
fc. f#6n/c7***x--*rtt, fa«SWJ*j<fcffS» 

Kjgfifc Stress. Ufc^-o-C, j^S»*S/c«:7**- 

/Co 

[0148] mmm 1 e 

H2 O^TckMC, CC7^f*x-*lt 20 
<Dd5#CB(tf;f 1 x ©ttBKHttBtt la, lb, lccC 

n6*»r*7**AX-*»2j^jfts*v 
, fcHttccffittSM* i a ' , ib' , ic* icn^^a 

IST*T2**x-*»2^]aShTt>S. COci:^ 
&cajf T a c <k **r * a . 

[0149] XlkW 1 7 

[01 50] teiilt *brt»JO««8M* laiLT 
H2 1 Ki^rJr^ScftaoJBtt**** **^ktfxju«(D 

-^^^urf / fflj^^/cic5M»ccf / pffiiu/c e s 

FH]±L,/Co 

[01 51] H*fc, S^QjSttSPtt 1 x t OTH2 2 

2 * * x - £ feEE»J6*K:*hr S58flt* J lSl± 0/c, 
[0152] v1*~f*4 >#**JSflJOfc 

>^T£C «h4>r#S. *lt, 
[0 1 5 3] 
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■ jwcc« * c i iw-c * a a c t #r 

■#r*a. 

[H I ] *«9§fc«axU£ Hai'tiS? ^#^£^-f 
KJrBHo 

[B2 ] *SH8tC{Ra7d'*aX-ai*7ft-riBfHH. 
[H3] *«W{CflRSftOT ^^aX-drS^-fifiB 

Ho 

[@4] *^ci^7^^^x^^^T|«m 

[H6] *»|)§«CfflSa7^^»x-^©»fPtt9BR 
[H7] *»?BCc«S7^^*x-*CC>|||f^tt?BH. 
[H8] *»9§6CflR57^^»x-*S:^T*(tWt» 

[B9] *«?8tCfiRa7i?^aX-*CO*BHH. 
[010] 3pr«B J 86Cflga7^5 L aX-^%«|0ETaSt« 
aBttoBrBBOWiS'TH. 

[in] ^^tc^ar ^^^x-^roffiffiia. 
[mi 2] ^fgwtcfigar^^^x-^o^ajsa*^ 



[HI 3] 01 2©««*ffl^te*f6?SK:ffS7^5 L a 
x - * ©S ffir BH J: WSGm • 

[HI 41 3W«5Kfcwa7^^aX-*0-ai»« 
H> KEEK WffiHfc£a*^tfc«*^?iHEia. 

[HI 5] ^W6«Ctetta7#^*x-£©HfflB'te 
JctffcrffiBo 

[H 1 6 ] HSSW7 CCtoWS7*^*x--4rflD-fflWf« 
B, KHHfc.fcaWHB. 

[HI 7] jBS«8«c*Jir\"C«c^6*ate7^?-ax-* 



[H 1 8 ] &Ctei*Tffil>6ftfc7^*i-£ 
gpcr>¥ffiH„ 

IB 1 9 ] »5SF49 Ktei*Tffli>6ft/c7£?-:*x~£ 
[H2 0] SBBWl BKito»57?fax-*0iB 



2 1 ] HfMHl 7CCtel»Tffll>&*lfe«PK«W*0« 

D 

22] SUSfWl 7CC*5t^TJltie>n/clSt*gf«Offi 



la. lb, lc, id, lx, 4a, 4 b -MttSW* 
2, 3-7^^aX-^SP 

1 0-7***x-* 
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